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x;^T;u©i!!it^Ji. 
[^^112] 

tmm 1 ir|Bit(D7K';xxT;KO®!ii:^;4T'fc 
oT. «ia*iA^b^ffi$;Kfc5&a7KW'>^C<i:t 

!f*mt-r-57Kuxxx;uroiilii:&ji. 
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(57) [Abstract] 

[Problems to be Solved by the Invention] 

To decrease treatment tank at time of water treatment of 
polyester chip and thesoiling of pipe, transparency and mouth 
part crystallization of bottle beingsatisfactory, generating 
mold fouling when forming, offer difficult polyester. 

[Means to Solve the Problems] 

Supplying polyester chip and treated water to treatment tank, 
from treatment tank with treated water separation it does said 
treated water from polyester chip which isdischarged in 
manufacturing method of polyester which water treatment it 
does the polyester chip, does water washing continuously and 
it decreases to 100 ppm or less designates fme content of 
polyester as feature. 



[Claim(s)] 
[Claim 1] 

When with treated water it separates said treated water from 
polyester chip which isdischarged from treatment tank in 
manufacturing method of polyester which polyester chip 
water treatment is done in treated layer, continues and does 
water washing, orseparates said treated water from said 
polyester chip manufacturing methodo of polyester which 
does water washing simultaneously and makes feature 

[Claim 2] 

With manufacturing method of polyester which is stated in 
Claim 1 , treated water which is discharged from treatment 
tank resetting part to treatment tank atleast, manufacturing 
methodo of polyester which repetitive use it does and makes 

feature 

[Claim 3] 

With manufacturing method of polyester which is stated in 
Claim 1 , withoutresetting treated water which is discharged 
from treatment tank to treatment tank,it discharges, 



Page 3 Paterra Instant MT Machine Translation 



JP2001079836A 

itmm 4] 

mtztmmtLfztmm U2.2 iciemroTK 

[IMH 6] 

ffl a ® c> 0) «v a * «f tti 33 cfc tts L «i 
itmm 7] 

-r-SIS^li K 2. 3. 4, 5 X 6 IB^roTtf' jx;?.x 
[li^ii 8] 

mm\zmLxmmL^mt^z.tmwLtt^ 
m^m 1. 2s 3. 4. 5 xi* 6 is«a)7K'jx7.x;u 

[fS^is 9] 

•T'S.IIjJtJS K 2. 3. 4, 5. 6. 7 8 UMO 

7K'Jx;^7^;urol!jg^J4. 
Specification 

[0001] 
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manufacturing methodo of polyester which is made feature 
[Claim 4] 

manufacturing method© of polyester which is stated in Claim 
I V 2, 3 where polyester chip,or intermittently it supplies to 
continual, to treatment tank, extracts and makes feature 

[Claim 5] 

manufacturing method of polyester which is stated in Claim 
K 2, 3 where total amount of polyester chip it is filled in 
treated layer, after water treatment ending extracts the total 
amount of polyester chip and makes feature 

[Claim 6] 

Return to treatment tank of treated water which it discharges 
anddischarges and of treated water from treatment tank are 
continuaK or intermittent and manufacturing methodo of 
polyester which is stated in Claim 2 which is made feature 

[Claim 7] 

After removing fine by filtering wash water which contains 
the fine which is discharged from water washing device, due 
to filtration apparatus of beh filter system, resetting to 
treatment tank, manufacturing methodo of polyester which 
isstated in Claim K 2^ 3, 4^ 5 and 6 repetitive use it does 
and makes feature 

[Claim 8] 

After removing fine by filtering wash water which contains 
the fine which is discharged from water washing device, due 
to filtration apparatus of bag filter system, resetting to 
treatment tank, manufacturing methodo of polyester which 
isstated in Claim K 2s 3, 4^ 5 or 6 which repetitive use it 
does and makes feature 

[Claim 9] 

manufacturing methodo of polyester which is stated in Claim 
K 2, 3, 4s 5, 6s 7 or 8 which uses the deionized water for 
water washing and makes feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, it regards manufacturing method of 
polyester which is used forone for films sheet molding etc 
with bottle as beginning, furthermore detailsare superior in 
transparency and crystallization control characteristic of 
molded article, when formingregard manufacturing method of 
polyester which mold fouling is difficult to occur. 
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[0002] 

yK ' J X 5^ b > X L/ 7' ^ b - h Jjj <*: 0) tK • J X X X J b 
[0003] 

[0004] 



[0005] 

mmzij)k^Lx^^f^w^{i^m-:f')zft-L.^ 
^m(h-v-\zvh)Lx^^fSLYi>^^\zm.Wit 



[0006] 

7K'jx7.x;^'^3ro7^zhT;^T^tK^MA<^L^ 

Lfc7!i<or. fie*cfcy7K'JX7.T;U4'(^7-bh7 
[0007] 



[0002] 
[Prior Art] 

As for polyethylene terephthalate or other polyester, because 
mechanical property and chemical property are 
superiortogether, industrial value is high, is used widely as 
fiber, film, sheet, bottle etc. 

[0003] 

As material of flavoring, oil, beverage, cosmetics, 
detergent or other container, various resin is adopted 
according to types and its use objective of fullness contents. 

[0004] 

Because among these polyester is superior in mechanical 
strength, heat resistance, transparency and gas barrier 
property,it is a optimum as material of container for especially 
juice, cooled beverage, carbonated beverage or other 
beverage filling. 

[0005] 

As for this kind of polyester supplying to injection molding 
machine or other molding machine, preform for the hollow 
molded article it forms, inserts this preform in mold of 
specified shape and the drawing blow molding after doing, 
thermal processing it does shank part of bottle and formsin 
(heat set ) hollow molding container, furthermore thermal 
processing mouth part of the according to need bottle (mouth 
part crystallization ) it is general to do. 

However, annular trimer or other oligomers was included by 
conventional polyester , mold fouling was easy tooccur by 
fact that this oligomers deposits in air outlet, exhaust pipe of 
gas of mold inside surface and mold. 

[0006] 

In addition, polyester contains acetaldehyde which is a 
by-product. 

When acetaldehyde content in polyester is many, container 

which formed from nowon and in addition also acetaldehyde 
content in packing or other material becomes many,beverage 
or other flavor which is filled in said container etc and is 
ill-smelling exertsinfluence. 

Therefore, from until recently various measure was taken in 
order todecrease acetaldehyde content in polyester. 

[0007] 

Recently, polyester container which designates polyethylene 
terephthalate as center reachedpoint where it is used as 
container for mineral water and oolong tea or other low flavor 
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[0008] 

^Ly>^[yy^ly-hi±fzm^)'MLm{^Ltt^ 

Lxm^ti>l5^i}mhi:ii>^olzt6iox^tz. 



z<D^ot6:mm^im^ti>i5mtLx. 

¥ 3-47830 ■^ICli;KUX5^b>xb:7^'U-h^* 
[0009] 

[0010] 

lc#itLfc77'f>A^7KUxXT>/u^':/7f|cSS 



[0011] 

^blcii, ?)j(Dlfi--^7K'Jxxx-ii'^ttfg-r'i) 
^$1) 0.1 MMVoiilTlzt^ztt^'ii'WX'h^ij^. 

icjj L ^ TtK'J xxt IS B^afc is it A^jg 
[0012] 



beverage. 

In case of this kind of beverage, generally hot filling doing or 
afterbeing filled heating these beverage and/or and/or 
sterilization it is done.but with just decrease of acetaldehyde 
content of beverage container flavor of these contents and is 
ill-smelling, but it is not improved youunderstood. 

[0008] 

In addition, it reached point where method which can 
manufacture isdone is taken from process shorteningv 
hygiene^ pollution prevention or other objective, making use 
of metal sheet which covered polyester film which designates 
ethylene terephthalate as main repeat unit in inside surface 
concerning metal can for beverage. 

In this case, contents after being filled heat sterilization is 
done with the high temperature, but in this case using film 
where acetaldehyde content is low, the flavor of contents and 
it is ill-smelling, but it is not improved you understood. 

method which water treatment does polyethylene 
terephthalate to Japan Unexamined Patent Publication Hei 3- 
47830 number as the method which solves this kind of 
problem, is disclosed. 

[0009] 

But, or other problem where fine (resin fine powder ) which 
has deposited in polyester chip in step of water treatment, to 
treated water floats, precipitates and depositsin treatment tank 
wall, and pipe wall can plug pipe, makeswashing treatment 
tank and pipe difficult occurred. 

[0010] 

In addition to treated water it floated and precipitated and fine 
which deposits in treatment tank wall and pipe wall 
depositing for thesecond time in polyester chip, crystallization 
when forming was promoted, became bottle where 
transparency is bad, in addition mouth part dimension after 
the mouth part crystallization stopped being agreeable to 
standard and problem etc whichbecomes capping deficiency 
occurred. 

[0011] 

Furthermore, in order to supply polyester to following . 
step,drying after water treatment, it designates contained 
water of chip asapproximately 0.1 weight % or less, it is 
necessary , but when beforeentering into drying process, 
surface deposition moisture of polyester chip is many,because 
crystallization promotion effect is granted to polyester 
excessively in drying or other step, transparency of bottle 
which it acquires becomes very bad. 

[0012] 
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[0013] 

mmt:'i75t\ XI*iS^'Jx7.T;u^-i;::fANblS 
ZZX'.yT-Otlt JIS-Z8801 ICcfc-SPfl^vt-;* 

36 ^'>vi(7):^i^l|^l^^a^iLtc7K'Jx7.•f•;^ 

[0014] 

7HO'pti<ti,-Btmmm{zmLxm&L 
mmt^ztfj^x^%>o 

[0015] 
[0016] 

T^i^m^Ltz^. ^mmizMLxmyML^ 
mti>zti)^X'^^o 

[0017] 
[0018] 



[Problems to be Solved by the Invention] 

As for this invention, there are times when problem of 
aforementioned Prior Art is solved, transparency and mouth 
part crystallization of bottle aresatisfactory, generating mold 
fouling when forming, it offers thedifficult polyester it has 
made objective. 

[0013] 

[Means to Solve the Problems] 

]n order to achieve above-mentioned objective, when 
manufacturing method of the polyester of this invention with 
treated water separates said treated water from polyester chip 
which is discharged from treatment tank in manufacturing 
method of polyester which the polyester chip water treatment 
is done in treated layer, continues and does water washing, 
orseparates said treated water from said polyester chip water 
washing is done simultaneously, it makes feature. 

Here, fine it calls with JIS-Z880] and it means fine powder of 
the polyester which passes standard sieve of dimension 36 
mesh, measures fine quantitywith below-mentioned 
measurement method . 

[0014] 

In this case putting, polyester chip, or intermittently it can 
supply to the continual, to treatment tank. 



In this case putting, wash water which is used for water 
washing resettingpart to treatment tank at least, repetitive use 
it is possible. 

[0015] 

In this case putting, treated water from discharge and 
separation device of treated water from treatment tank and 
return to treatment tank of wash water from water washing 
device are continuaU or intermittent, it is possible . 

[0016] 

In this case putting, after removing fme by filtering wash 
water which contains fine which is discharged from water 
washing device.due to filtration apparatus of belt filter 
system, resetting to treatment tank, repetitive use it ispossible. 

[0017] 

In this case putting, after removing fine by filtering wash 
water which contains fine which is discharged from water 
washing device,due to filtration apparatus of bag filter system, 
resetting to treatment tank, repetitive use it ispossible. 

[0018] 
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S4Jt 0.55-1.30 xvU'>K;U/'5'"^A(73±fc-5)iiy 

^guiSL*^4A<x5^^>:»-7^^-hA^p)1l^«^F 

;h.^7K'-lxXT;ur'fe^)Ci:3b<T-t^. 
[0019] 

*^BJlcfflL^b^^l);K'Jx7.x;H*. Jif*L< 
lis ±tLT^StiJ6v*;U7K>KfiE^7^i:y'j3- 

A<S$J5K»CD 85 ^;u%Jil±#t;7K'JxxTJUT' 

fey. ^iziT^Kit. 5?#livA;^t^>Sf*^4 

;ti<^i?)t»<D 95 ^;u%Ja±^tr7K'Jxxx>ii/T' 



[0020] 
[0021] 

•5^'Ja-;u;iE^i:LTtt. x^u^-^-'jzi-^u, h 

fII5;K'Jxxir;u4'(zftfi^LTCEffl^tL4® 
;i^7K>K. v7iy^'>x^5ii/v?*iU7K>silo 

[0022] 
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In this case putting, you can use deionized water for water 
washing. 

In addition in this case putting, polyester, is polyester where 

themain repeat unit of intrinsic viscosity 0.55-1.30 
deciliter/gram is formed from ethylene terephthaiate, it is 
possible. 

In addition in this case putting, polyester, is polyester where 
themain repeat unit is formed from ethylene naphthalate, it is 

possible . 

[0019] 

[Embodiment of the Invention] 

As for polyester which is used for this invention, with 
crystalline polyester which isacquired from aromatic 
dicarboxylic acid component and glycol component mainly 
preferably ^ ,furthermore preferably > aromatic dicarboxylic 
acid unit 85 mole % or more of acid component with 
polyester which isincluded, particularly preferably ^ aromatic 
dicarboxylic acid unit 95 mole % or more of acid component 
is polyester which isincluded. 

[0020] 

You can list terephthaiic acids 2, 6-naphthalenedicarboxylic 
acids diphenyl-4,4 -dicarboxylic acids diphenoxy ethane 
dicarboxylic acid or other aromatic dicarboxylic acid and its 
functional derivative etc as aromatic dicarboxylic acid 
component which forms polyester which is used for this 
invention. 

[0021] 

In addition you can list ethyleneglycoK trimethylene glycols 
tetramethylene glycoK cyclohexane dimethanoi or other 
cycloaliphatic glycol etc as glycol component which forms 
the polyester which is used for this invention. 

Copolymerizing in aforementioned polyester, you can list 
terephthaiic acids 2, 6-naphthalenedicarboxylic acids 
isophthalic acids dipheny 1-4 ,4 -dicarboxylic acids 
diphenoxy ethane dicarboxylic acid or other aromatic 
dicarboxylic acids p- hydroxybenzoic acid^ hydroxycaproic 
acid or other oxyacid and its functional derivatives adipic 
acids sebacic acids succinic acid, glutaric acids dimer 
acid or other aliphatic dicarboxylic acid and its functional 
derivatives hexahydroterephthalic acids 
hexahydroisophthalic acids cyclohexane dicarboxylic acid or 
other cycloaliphatic dicarboxylic acid and its functional 
derivative etc as the acid component which is used. 

[0022] 

Copolymerizing in aforementioned polyester, you can list 
ethyleneglycols trimethylene glycols tetramethylene 
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l\ 

[0024] 

*^BJ(cfflL\btli)^'JX7.T;K7)»SLLN- 

-hA^bmJi!t^tL^n?|jxx7^;u-c$)ys *f>lc 

»*t<liX^U>T^b7^U-hmfi[$ 85 ^ 

^H.^<7)liX5'b>^L/7^U-h^ii^ 95 ^ 

b>TU7^b-KJ«iT. PET i:llSi^)-Cfe^. 
[0025] 

*tr3f:^BJ|cfflLNb;}X'S7K'JX7.-T;uroST*L 
t^fl!2©-^JIi. ±fc-S^y)iL*i4A<x5^b> 
-2. 6-:>-^^U-hA^b«)?E$^i'5)7K'jxXT;u 
■efci-J. ^Ft>irff$L<l*x^b>.2. 6-:f7^b 
-h*<4$ 85 ^;i/%JU±^t?^i*7KUx7>x;ix 

b-hWi^ 95 ^;u%)il±#t?^tt;K'Jx7.x 
in*)s /K' Jx^b>:f:7^u-hT-fc^. 

[0026] 

BP^.PET ro^^l^lis xb7^->i'^tx^b 

it^Sf£;^f#T7K^ffi*Lx7.x^ibLt-t, 
jiETlcSilS^$tT5IIttx7.7^;u<ka. tfz 
I* . TU7'^;uStv^^^l'<!:x^b>^''Ja-^l. 

^;u7;U3-;u2-®*LxxT;u3^^$-ti-f: 
METirai6^^iT5x7.x;u35^i£irJ: 
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glycols diethylene glycol and alkylene oxide adduct or other 
aromatic glycoK polyethylene glycoU polybutylene Glico 
of neopentyl glycol or other aliphatic glycoU bisphenol 
bisphenol A - Lii or other polyalkylene glycol etc as the 
glycol component which is used. 



Furthermore it is possible to copolymerize polyfunctional 
compound^ for example trimellitic acid^ trimesic acid^ 
pyromellitic acids tri carbaryl acids glycerines 
pentaerythritoU trimethylolpropane etc inside therange 
where polyester is linear state substantially, in addition 
tocopolynierize monofunctional chemical compound and for 
example benzoic acids naphthoic acid etc ispossible. 

[0024] 

As for one example where polyester being used for this 
invention isdesirable, with polyester where main repeat unit is 
formed from the ethylene terephthalate, furthermore with 
linear polyester which preferably ethylene terephthalate unit 
85 mole % or more isincluded, as for especially being 
desirable it is a linear polyester^ namely polyethylene 
terephthalate (Below, PET and abbreviation) which ethylene 
terephthalate unit 95 mole % or more is included. 



In addition as for other one example where polyester which is 
used for this invention is desirable, with polyester where main 
repeat unit is formedfrom ethyIene-2, 6-naphthalate, 
furthermore with linear polyester which preferably 
ethylene-2, 6-naphthalate unit 85 mole % or more isincluded, 
as for especially being desirable, it is a linear polyester^ 
namely a polyethylene naphthalate which ethylene-2, 
6-naphthalate unit 95 mole % or more are included. 



Namely, in case of PET, other copolymer component reacting 
directly with terephthalic acid, and ethyleneglycol and 
necessity to remove water and theother copolymer component 
reacting esterification after doing, with direct esterifications , 
or the dimethyl terephthalate and ethyleneglycol and necessity 
to do condensation polymerization under vacuum to remove 
methyl alcohol, after ester exchange , It is produced by 
transesterification method which does condensation 
polymerization under vacuum. 

Furthermore increasing intrinsic viscosity, acetaldehyde 
content etc it is possible to do solid phase polymerization in 



[0026] 

Produces above-mentioned polyester, is possible with 
manufacturing method of prior public knowledge. 



[0023] 



[0024 



[0025] 
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mmmB^tm^m'^itmmxiiox^bs.i^ 



[0028] 

LX Ge, Sb. Ti ©^b^!|a*<fflL^t)^^<S*^ 

Ge it-^mtzltZtlt Ti {t^1^ro;l^<S&fflA< 

[0029] 

Ge <b^!feii:Lrii. liS}^-il^b'ir*;i'7-'^ 
b>y'ja-;KDX7U-. IS^tt-K<b^*;b 

7^ ;^$•.^#^ icii - ^/(b y ;u v:i -5 A ^ 7K ir JD 
?Si5§fi?Lfcj§ja!s *fcl±Z;h.irx^b>'J/'J3- 

L^o 

c;h.brofiili^Mj«l*x;^x;Hbxfitfic;i 

Ge ^b^fe^^^ffl■r-5)^^^ ^tcD^m&ttt'') 

XXx;U<aiil*ro Ge ^i?fi<tLT 
10~150ppm. if^L<li 13~100ppm. HI-ilfSL 
<li 15~70ppm"efc^o 

[0030] 

Ti <b^!t^i:LTIi.xK5x^;UT^4'^-h.TK7 
^-;U:^3;Uv'^A. ^Sl^^n^UT.hP^^'t^A 
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order to decrease. 
[0027] 

Stripe which it is good doing with batch equipment it is with 
continuous reaction device it is good doing aforementioned 
meh condensation polymerization reaction. 

And it is good regarding these whichever system doing melt 
condensation polymerization reaction with single step and, in 
addition dividing into multiple steps, it is good doing. 

Similarity to melt condensation polymerization reaction, it 
does solid phase polymerization reaction, with batch 
equipment or continuous equipment, it ispossible . 

melt condensation polymerization and solid phase 
polymerization are good doing with continuation 
and, dividing, it is possible to do. 

[0028] 

With direct esterification when, it can use compound of Ge^ 
Sb^ Ti, as condensation catalyst,but especially Gecompound 
or this and mixed use of Ticompound is the conducive. 

[0029] 

As Gecompound, slurry ^ crystalline germanium dioxide of 
amorphous germanium dioxide^ crystalline germanium 
dioxide powder or ethyleneglycol solution which the thermal 
decomposition is done or solution etc which ethyleneglycol 
addition heat treatment isdone is used for water in this, but to 
obtain polyester which isused with especially this invention, 
germanium dioxide in water. solution^ which thermal 
decomposition is done or it is desirable in this to use solution 
which itadds heats ethyleneglycol. 

It can add these condensation catalyst in esterification step. 

When Gecompound is used, amount used 10 - 150 ppm^ 
preferably 1 3--] 00 ppm s furthermore is the preferably 1 5~70 
ppm as Geresidual amount in polyester resin. 

[0030] 

As Ticompound, you can list tetraethyl titanate^ 
tetraisopropyl titanate^ tetra-n- propyl titanate> tetra-n- 
butyl titanate or other tetraalkyl tilanate and those partially 
hydrolyzed product> oxalic acid titanyU oxalic acid titanyl 
ammonium, oxalic acid titanyl sodium^ oxalic acid titanyl 
potassium^ oxalic acid titanyl calciums oxalic acid titanyl 
strontium or other oxalic acid titanyl compounds titanium 
trimellitates titanium sulfate s titanium chloride etc. 



Page 10 Paterra Instant MT Machine Translation 



JP2001079836A 

0.1~10ppm O^W-tihi^Ol^if^iDt^o 
[0031] 

Sb it-k^tLXlt. HlS^b7>^^>s it^T 
*'J. ;^+v^g^b7>5^^>> 7>5^^>'?*'J=ib 

Sb -Ib^ifeli, :t/S7K'J7-4>0) Sb m^mtLX 
50~250ppm C0lGffllC^£i)J;-5l-/liJD-r-S). 

[0032] 

tpizWiiiathztt^X't^o 

P ^b^!fell*,:ii5!cH^'J^-*ro P im&tLX 
5~100ppm (J>mWlztii^^O\Z^1iati>o 

[0033] 

'j3-;i'^m$*!l^-f'2>fctolcx7.7^;KbxS 

IclgSti^b^l^J. y-ctxlS. h'JX5^^U7£>, h 
'J-n-:)'^;i/75>l|(7)m 3 fS75>. 7XK<bxh 

[0034] 

$;h.-i)7KUx:;^T-;K7)tilS«SJSl* o.50~i.30 -r 

vU->h;U/':/7A, Sf^L<l* 0.55-1.20 xv'J-:^ 
h;u/y^A. $b(cS?^L<i* 0.60-0.90 Tiy')y 

^ifigiteJtA^ 0.50 xv'j7h;u/y^A*jST*ld:. 

^yc.1.30 T^vU<vh;U/y5AJjtg^^Ji^lis 



[0035] 

Sy•c*^BJ|cfflL^b^^^7K'Jxx7^;^. 
A^bmi^^tL'STK'JxXx-'KOglSittgl* 



2001-3-27 

In order to become range of 0.1 - 10 ppm as Tiresidual 
amount in produced polymer Jt adds Ticonipound. 

[0031] 

As Sb compound, you can list antimony trioxidcs antimony 
acetates antimony tartrate^ potassium antimony tartrates 
antimony oxychloridcs antimony giycoiatCs antimony 
pentoxides triphenyl antimony etc. 

In order to become range of 50 - 250 ppm as Sb residual 
amount in produced polymer,it adds Sb compound. 

[0032] 

In addition, it is desirable to use phosphoric acids poly 
phosphoric acid and trimethyl phosphate or other phosphate 
ester etc as the stabilizer. 

From slurry blending tank of terephthalic acid and 
ethyleneglycol it can add these stabilizer in esterification 
reaction process. 

In order to become range of 5 - 100 ppm as Presidual amount 
in produced polymer,it adds Pcompound. 

[0033] 

In addition, diethylene Glico which is copolymerized in 
polyester - the basic compounds for example triethylamincs 
tri- n- butylamine or other tertiary amines tetraethyl 
ammonium hydroxide or other quaternary ammonium salt etc 
is added to esterification step in order to control Lu content, 
itis possible . 

[0034] 

polyesters which is used for this invention especially, 
intrinsic viscosity of the polyester where main repeat unit is 
formed from ethylene terephthalate 0.50 - 1.30 
deciliter/gram s preferably 0.55-1 .20 deciliter/granis 
furthermore is range of preferably 0.60'-0.90 deciliter/gram. 

intrinsic viscosity under 0.50 deciliter/gram, molded article or 
other mechanical property which is acquired is bad. 

In addition, when it exceeds 1.30 deciliter/gram, resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0035] 

In addition polyesters which is used for this invention 
especially, the intrinsic viscosity of polyester where main 
repeat unit is formed from ethylene-2, 6-phthalate 0.40- 1.00 
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0.40-1.00 xv'j7K;U/^''7A, $L<I* 
0.42-0.95 7''>'J'Vh;i//y7A. ^i^lzntL<\t 
0.45-0.90 xvU'Vh;U/^5A©l5fflT'fe§. 

mm^i§.t< 0.40 Ti^<)-u\^M^'yA^mx'it. 

1.00 9\y')v\-M^'^L,^m^^m'^it. 



[0036] 

1.6~3.5mm. »*L<I* 1.8~3.5mm ©^HT'S) 
f9J ^ IS V U > ^ - i! ii ^ (* . :g li 



deciliter/gram^ preferably 0.42-0.95 deciliter/gram^ 
furthermore is range of preferably 0.45-0.90 deciliter/gram. 

intrinsic viscosity under 0.40 deciliter/gram, molded article or 
other mechanical property which is acquired is bad. 

In addition, when it exceeds 1 .00 deciliter/gram, resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0036] 

shape of chip of polyester, cylinder type, is good angular 
types or flat platelet or other whichever, as for size, machine 
direction and transverse directions height is range of each 
oneusually 1.6 - 3.5 mm^ preferably 1.8-3.5 mm. 

In case of for example cylinder type, as for length as for 1 .8 - 
3 .5 mm s diameters fact that they are 1.8 - 3 .5 mm extent is 

practical. 



[li 15-30mg/^l(Z)ffiBl A^SI In addition, weight of chip 1 5 - 30 mg/ range is practical. 



[0037] 

TJUTtK^fil* lOppm UTs W*L<ld: 8ppm 
WTs l!lwJ?^L<l* 5ppm WTs TfxJUAT^UT 
tK^Mli 7ppm JUTs »*L<li 6ppm WT. 
glC»^L<l* 4ppm WTT'fc^o 

xtK^^M^ lOppm \^XTstfzt^)V-U7)\^'f 

tK^^ffl^ 7ppm JiiTic-r4:^)i(i*#i^PI^ 
$;h.?)=broT*l*4%^*^ W^I±M£^"^^M(Z)7K'J 

ICfcl^T 170-230 deg C (7);gJgT*@ffiM^-rS 
:^)£^^lf?)Zi:*<ttJ*4o 

[0038] 

^*ti:^-vx^L/>^^U=3-;HliiS7K'JxxT 
^^$tSSi5S:-r^yu=j-;ui5)t^^o 1.0-5.0 ^;u%s 
W*L<I± 1.3-4.5 ^;u%s jElcjif SL<li 
1.5-4.0 ^;u%-efc^o 



-\b7t>;i.i^7;U7^tK^M(7)lglJDft*<:^t5tfyi? 
*L<^j:L^o 



[0037] 

In addition, as for acetaldehyde content of polyester which is 
used for this invention 10 ppm or lesSs preferably 8 ppm or 
lesSs fiirthermore as for preferably 5 ppm or lesSs 
formaldehyde content 7 ppm or lesSs preferably 6 ppm or 
lesss fiirthermore it is a preferably 4 ppm or less. 

acetaldehyde content of polyester which is used with this 
invention 10 ppm or lesSs and the method which designates 
formaldehyde content as 7 ppm or less are not something 
whichespecially is limited, method which solid phase 
polymerization is done can be listed with temperature of 170- 
230 deg C polyester of for example low-molecular-weight in 
under vacuum or under the inert gas atmosphere. 

[0038] 

In addition, diethylene glycol quantity which is 
copolymerized in the polyester which is used for this 
invention 1 .0 - 5.0 mole %s preferably ! .3-4.5 mole %s of 
glycol component whichforms said polyester furthermore is 
preferably 1.5-4.0 mole %. 

When diethylene glycol quantity exceeds 5.0 mole %, thermal 
stability becomesbad, molecular weight decrease becomes 
large at time of molding, in addition the increased weight of 
acetaldehyde content and formaldehyde content becomes with 
large and is notdesirable. 
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[0039] 

3 mWCOt^mit 0.50 Sft%WTs Jf*L<l± 

o.45Sa:%KlT. ^Fb(c»*Ulio.40lS%Ja 

^T5A^ s^K3m<*ro^^:iA<o,5oifi%iy± 

[0040] 

fplff^Uli 10^-1 aFBl.$blci?*L<li30 
^i^-10 B#ft1-e&y.7Kro;gJ£tLTIi 20-^180 
deg C. »*L<li 40-^150 deg C. $blcST^L< 
It 50-120 degCT'fe^o 

[0041] 

i!aa©A^bi*tti^ti^ffiS7Kicii. mmmiZ7\( 

7K^aSB$lC7KUx7.7^;^CD^*v^|i]±fc^l^li 
-^•rofcto. «iS7k*l3•eS^^Tl^^7T-r>*< 

*tc$[ia7K*(::-^^nTLN>577^>AW7K 
gx;i7^;i.0^*;/:;^jci^®L. zro^. 7K^^^$£ 



In addition when dietliylene Glico - Lu content is under 1.0 
mole %,transparency of molded article which is acquired 
becomes bad. 

[0039] 

In addition, content of cyclic trimer of polyester which is used 
for the this invention 0.50 weight % or less^ preferably 0.45 
weight % or iess^ furthermore is preferably 0.40 weight % or 
less. 

When hollow molded article etc of heat resistance it forms 
from polyester of this invention,thermal processing is done 
inside heating mold, but when content of cyclic trimer 0.50 
weight % or more it contains, oligomer deposit to heating 
mold surface increasessuddenly, hollow molded article or 
other transparency which is acquired deteriorates very. 

[0040] 

polyester, in order to prevent mold fouling etc by fact that the 
annular trimer or other oligomers when forming deposits in 
mold inside surface and air outlets exhaust pipe etc of the 
gas of mold, does contact process of water in aforementioned 
melt condensation polymerization or after solid phase 
polymerization. 

As method of contact process of water, dampen if h you 
can listto underwater method. 

As time when contact process of water is done 5 min-2 days 
preferably 10 min-^l day^ ftjrthermorewith preferably 3 0 
niin--10 hours , 20 - 1 80 deg C. preferably 40--150 deg C. 
furthermore it is a preferably 50-120 deg C as temperature of 

water. 

[0041] 

chip of polyester or fine of polyester which occurs infriction 
with treatment tank wall is included in treated water which 
isdischarged from treatment tank, at time of fme and water 
treatment which with step which accepts chip of polyester to 
treatment tank have already deposited in chip of polyester. 

Therefore, resetting treated water which is discharged from 
treatment tank to treatment tank for second time, when it 
reuses, fine quantitywhich is included in treated water inside 
treatment tank increases gradually. 

Because of that, fme which is included in treated water 
depositingin treatment tank wall and pipe wall, it plugs pipe, 
i> is. 

In addition fme which is included in treated water deposits 
again in chip of polyester, in order after this, with step which 
itdries removes moisture fme to deposit in chip of polyester 
with electrostatic effect, fme content of polyester becomes 
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lM56Lrfc<zi:3b<lS-^fel), 
[0042] 



[0043] 



^if$L<(± lOOppm WT. <ky*?SL<tt 
50ppm WT. $bl-i?^L<li 20ppm JilTI-16 

;K'Jx7;-T-/u^'v:^<7):77'f>l:A^ looppm ^ii 

CD ^ ;£ A< M I - A b 4- < y P 14 gi5 4^ t° 
[0044] 

^)\^[^±{z7mmmMt''):!^?^'r)i^"j^^m 

)\^^vzf^^t>^^yi^mfztfzm^izmm. 
Uzmm^^mm^)\^\-±\zm^). ^t^s^m 
m^vzftf^iAys\^iz^Lxm^t^:^iim 

[0045] 

^cD^^T'feoTts mmmfj'^'hmthLtzmm 
7K(ot^x. hMma^jimimtLxL 



2001-3-27 

very many. 

Therefore, fine is removed as much as possible before drying 
processjt is important . 

[0042] 

There is a crystallization promotion effect in fine which 
occurs in polyester production process,but aforementioned 
way as for crystallizalion promotion effect of fine 
whichoccurs with step extremely high it was ascertained from 
the polyester chip which passes water treatment process. 

crystalline of polyester being promoted by this kind of fine , 
as for transparency of bottle which is acquired badly or, in 
addition the degree of crystallization at time of bottle mouth 
part crystallization becoming excessive, dimension of the 
mouth part entering standard or, because of that capping 
deficiency, of mouth part therefore it becomes cause of a 
leak of contents. 

[0043] 

When this invention separates treated water from polyester 
chip after water treatment endingand continues and does 
water washing, or separates said treated water from the said 
polyester chip it is something which does water washing 
simultaneously. 

fine quantity of polyester chip preferably 100 ppm or less^ 
more preferably 50 ppm or lesSs furthermore it is 
somethingwhich solves above-mentioned problem it 
decreases with in preferably 20 ppm or less with this method . 

When fine quantity of polyester chip exceeds 100 ppm, 
crystalline of polyester being promoted, it becomes bottle 
where transparency is bad,in addition degree of crystallization 
at time of mouth part crystallization becomes excessive, the 
dimension of mouth part stops entering to standard, capping 
deficiency of mouth part becomes is. 

[0044] 

As method of water washing, on for example continuous 
system metal screen belt discharging polyester chip from the 
water treatment tank, after separating treated water into fully, 
that or itseparates, simultaneously from on said chip method 
spray ofdoing deionized water. You send polyester chip 
which separates treated water on continuous system metal 
screen belt which isinstalled in tank which fills up deionized 
water, deionized water chip and let flow to countercurrent 
direction and method etc which is washed youcan list. 

[0045] 

water treatment method in continuous, or with whichever of 

batchwise, when the treated water which is discharged from 
treatment tank entirely, or majority isdesignated as industry 
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$3<!:.DrLl^7KA<^SlcAfflT'fc'5)liA^yT•4" 
l)j|f7k*<fcl)fIJS;S^^ft^#LTL^;|^l^ . i&a 



[0046] 

Sif * l-SiEt «La7K a);7i[M^± If <!: *^T' 



[0047] 

jyTl37X«ia^x|IMl::^T4-^;^i£^0'J*-r 
::tLlc|SS■rs=t,<D•t?l*^^L^„ 



[0048] 

/K'Jx7.T-;i'^->^^M*-:^^:^jtT'7K«!:a$-f ■& 
P It A^a7K«!ia^ ft ^Jfao 

&^i^iiiH]|Elii2ro5iia<ii-'Kuxxx;u©^ 

•>::^^gltA;h.. In]$E^1+^i:A<b7k«ia^ft'Ei: 
L^7Ki:G)mfl4^^ft.lc^$fi*Jlcf *::<ttT'^ 

'i>a 

[0049] 

dwii^. 7K'jx7.x;u5^'>^^i!&affiF«?ics 

A. ^mt^tmzmmyK'^mfzL. mmiKit 

li w ic- CD 5a a 7K ^ I* tu LTHif L L>«ia7K 
^iij)Qtt$&LT7k«ia-r'S). 



-5-LT. 7k5Baiiii7^ffiaii*^b«^tbu=7K'j 

xxx;U5^':/7^Axb«ia7k^^^SiL. Bl^iiSt'l' 

:i->3E^7k(-ci;y7kiJt«aa^t756\ xiii^/K 
■J X7.X b^«ia7k^ ^j-H-f ^ PI 
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wastewater, new water in large amount not only it 
isnecessary, influence to environment feels concern with 
waste water increase . 

Namely, wash water after treated water and water washing 
which are dischargedfrom treatment tank resetting part, to 
water treatment tank at least, itdecreases necessary water 
amount by reusing, in addition decreases theinfluence to 
environment with waste water increase it to be possible, 
iffurthermore is returned wastewater which has kept certain 
extent temperature to the water treatment tank, It can make 
also amount of heating of treated water small. 

[0046] 

Furthermore, flow of treated water which is let flow in water 
treatment tank by reusing treated water, is increased, because 
it is possible, as a result, quality of water in treatment tank 
becomes the nonuniform and can prevent , water treatment is 
done efficiently, it ispossible , resin which quality stabilizes is 
acquired. 

[0047] 

method which below does water treatment in industrially is 
illustrated, butit is not something which is limited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous methods batch system. In 
order to do in industrially, continuous method is more 
desirable. 

[0048] 

When water treatment is done with batch system, treatment 
tank of silo type can list polyester chip. 

chip of polyester is accepted to silo with namely, batch 
system and the water treatment is done. 

Or while accepting chip of polyester to treatment tank of 
rotating cylinder type,turning it does water treatment and it is 
possible also furthermore todesignate contact with water as 
efficient. 

[0049] 

In this case, as polyester chip inside treatment tank it throws 
and is filled,treated water is filled up, treated water circulates 
to continual or discontinuous (generic doing, you call 
continuous, is. )in accordance with necessary, in addition, 
discharging treated water ofpart in continual , or 
discontinuous adding supplying new treated water, the water 
treatment does. 

When and, it separates treated water from polyester chip 
which is dischargedfrom water treatment end post-treatment 
tank, it does water washing with deionized water 
continuously, or separates said treated water from said 
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^ 1 1 7X ;5fe 50: S ^ It o T tK ' J X X 7- ; U 0) 7 7 > 
^a$»$L<li lOOppm HkTlzi&T^Mi^Zt 

[0050] 

XI*[6]jJiE1?7X^jiiEtt*SUr7k«ia$-a:^)Ci: 

B$ I c 7X j5fe fti a ^ ft ^ T tK ' J X X -T J 7' T > 

#ll$»*L<li lOOppm JilTlc<ST3f-H:i)Ct 
[0051] 

*f§B^ icfiEffl$*i,i)7KSJfe«aaffl 7X<t LT-r 

/|->35^7KA<fiEffl-e^'5)A^ Na tRt< 
0.002-1 .Oppm. Ca ^fflja <fei; Mg ^fi*< 
0.005~0.5ppm fc Jci; Si 0.025-1 .5ppm 0 

^tz. 7Kj5fe5aaffl7K(DSSli, m 5 deg C A^b 
m 80 /J:l^L 90 deg C ©IcHJi^WHi^T-fe^. 



[0052] 

; u ^ 7 t ft I c iif tK f S ffi a 7k «S ft ^ 

lOOOppm JUT, ifSUli SOOppm JilT. ^FblC 
WSL<li 300ppm WTIC$ti#L/ci:A<bffiaii 
A^b}|^liJ^F;h--&Ma7Xa)-g|5^«ia<ilcMLT 



^tr/\*-v5^xt7K5aai£roJi^i*. 7X«iatD$i 

7m^X'(07\^^^(DUB&lt lOOOppm KIT. J? 
*L<I* SOOppm WT, $b(^»*L<l* 300ppni 

jiiTiz-r^j:9ir5aa*iA^biitai^tifc«ia7X 

[0053] 
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polyester chip doing water washing simultaneously, fine 
content of polyester it solves above-mentioned problem in 
preferably 100 ppm or less it decreases with . 

[0050] 

When water treatment it does chip of polyester in continuous, 
in the treatment tank of column type it accepts chip of 
polyester to continuationor discontinuous from upper part, 
continuous feed does water with laminar flow and or 
countercurrent water treatment is possible. 

When and, it separates treated water from polyester chip 
which is dischargedfrom water treatment end post-treatment 
tank, it does water washing with deionized water 
continuously, or separates said treated water from said 
polyester chip doing water washing simultaneously, fme 
content of polyester it solves above-mentioned problem in 
preferably 100 ppm or less it decreases with . 

[0051] 

In addition you can use deionized water as water washing 
service water which isused for this invention, but, Nacontent 
0.002 - 1 ,0 ppm. Ca content and Mg content 0.005 - 0.5 ppm 
and Sicontent deionized water of range of 0.025 - 1 .5 ppm are 
ideal. 

In addition, as for temperature of water washing service 
water, range ofapproximately 80 to 9 0 deg C is conducive 
from approximately 5 deg C. 

[0052] 

It is desirable in addition regarding to this invention, in case 
of the continuous system water treatment method of polyester 
chip while from treatment tank with polyester chip 1000 ppm 
or lesSv preferably 500 ppm or less, furthermore 
maintaining powder amount of treated water which 
wastewater it doesin preferably 300 ppm or less, resetting 
portion of treated water which is discharged from treatment 
tank to treatment tank, repetitive use to do. 

In addition in case of batch type water treatment method, in 
order 1000 ppm or less, preferably 500 ppm or less> 
furthermore tomake preferably 300 ppm or less, treated water 
which is discharged from treatment tank resettingpart to 
treatment tank at least, repetitive use it does underwater 
powder amount with finish time of water treatment. 

Here, powder amount is something which was sought with 
below-mentioned measurement method . 

[0053] 

Until in order to hold down increase of powder amount of 
treated water inside treatment tank, treated water which is 
discharged from treatment tank isreturned to treatment tank 
again, equipment which with step at leastremoves fine 1 
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fftji^tzV). ^^^^-(OBai^^Xlt 5-100// 

in.jif^L<li 10-70// m. $f>IC»*L<l± 
15~40//m A<J;LNo 

[0054] 

7K{xmm7i^)'t>mmmmLxmti>zt 



[0055] 

Lfcjb^oT. 7K'JX7.7^;UT'v:?^7K«!iS-r'S)fc 
^6lcS^J()^b®A■r^7K(!:Lr, liti 1-25 //m 
O^JI?-^ 1 0-50000 il/]Occ ^t?7K^*lJfflT'2)C 

^I:^■r-^)t(7)T♦li7^^L^A^ ff*L<ii 2000 n 

/lOcc JiiT. J:y5f*L<li 500 il/lOcc JMT. $ 
bl~Jf$L<li 100 H/lOcc, !f$lzJfSL<l* 10 
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places or more is installed. 

You can list filtration device, membrane filtration device and 
precipitation tanks centrifuge^ foam associated processor 
etc as equipment which removes fine. 

If it is a for example filtration device, you can list belt filter 
system V bag filler system ^ cartridge filter system s 
centrifugal filtration system or other filtration apparatus as the 
system. 

Even among them to do in continuous, belt filter system ^ 
centriftigal filtration system, filtration apparatus of the bag 
filter system is suitable. 

In addition if it is a filtration apparatus of belt filter system, 
you can list papers metak fabric etcas filter material. 

In addition in order to flow removal of fine and treated water 
efficiently, size of eye of filter 5 - 100;mu ms preferably 
10-70 ;mu m^ furthermore preferably 15-40 ;mu m is good. 

[0054] 

When water treatment it does polyester chip in industrially, 
reusing natural water (industrial water )and wastewater from 
fact that water which is used for treatmentis large scale, uses 
is many. 

Usually this natural water being something which recovers 
from river water^ underground water etc,means that it does 
way and sterilizations foreign matter removal or other 
treatment which do not change the shape of water (liquid ). 

In addition,. inorganic particle and bacterium^ bacteria etc 
which make, silicate^ aluminosilicate or other clay mineral 
of natural world derivation typical and, organic particle which 
possesses origin in plants animal which spoilage is done is 
contained mainly in natural water which is used for 
industrially generally. 

When water treatment is done making use of these natural 
water, in polyester chip the particle depositing and permeating 
it becomes crystal nucleus, transparency of the hollow 
molding container which uses this kind of polyester chip 
becomes very bad. 

[0055] 

Therefore, as water which from outside the system is 
introduced in order water treatment to do polyester chip, 
particle of particle diameter 1-25 ;mu m 10 - 50000/ 10 cc 
water which is included is utilized is necessary. 

particle which exceeds particle diameter 25 ;mu m in treated 
water is notsomething which especially is stipulated, 
preferably 2000 / 10 cc or lesss more preferably 500 / 1 0 cc 
or lesSs furthermore preferably 100 / 10 cCs particularly 
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[0056] 

100000 li/lOcc ]iiT s Mitf-tLQt 50000 ® 
/lOcc JilT.^?blcW*L<l± 20000 <i/10cc W 
T. L<l± 10000 <i/10cc WTTfeSo 

7k4i0*i^^3a^ 50000 H/lOcc \>XT\Zth'f3)i 

^ 10'-50000 fli/IOcc icf ?)::<tA<fiFSLL>„ 



^aiil^(7)i!aa7j<cD)|:ji^^^l^*-r'&gfi(!:L 
Tii|friBco7K4'ro7'T^>I^SgS^i^ffl-rs 

[0057] 

*/c^^7KlCli,Na.Mg.Ca l|0^]i-r7i-> 

^7K^ffll^T7K5&a^ff^<t. ctib*<7KUx7. 
[0058] 

0.002-1 .OppiiK Ca -g-Sfccti; Mg ^fi:7!)< 



preferably 10 /they are 10 cc or less. 
• [0056] 

Furthermore, it is not something which especially is stipulated 
with this invention in regard to particle under particle 
diameter 1 ;mu m in the treated water In order to obtain resin 
of transparent resin and proper crystallization rate, less one 
isdesirable. 

preferably 1 00000 / 10 cc or lessv more preferably 50000 / 
10 cc or lesSs furthermore preferably 20000 / 10 cc or iesss 
particularly preferably 10000 /they are 10 cc or less as 
number of particles under particle diameter 1 ;mu m. 

precision filtration method and ultrafiltration methods etc 
which use ceramic membranCv organic film or other film as 
method which particle of l;mu m or less it removes from 
underwater and controls can beused. 

It uses for water treatment below, particle of particle diameter 
1-25 ;mu m 10-50000 / 10 cc method which obtains water 
which is includedis illustrated. 

Until industrial water or other natural water is supplied to 
treatment tank as method whichdesignates underwater number 
of particles as 50000 / 10 cc or less, equipment whichremoves 
particle at least 1 places or more of step is installed. 

From recovery mouth of water of preferably natural world, 
before from the treatment tanks treatment tank which was 
inscribed, until treatment apparatus which such as pipe^ fine 
removal apparatus which for second time resets water which 
wastewater is done to treatment tank includes attached facility 
which is necessary for water treatment the equipment which 
removes particle between is installed, particle content of 
theunderwater, particle diameter I~25 ;mu m which is 
supplied to treatment apparatus isdesignated as 10 - 50000 / 
10 cc, it is desirable . 

Aforementioned underwater fine removal apparatus can be 
used as equipment whichremoves particle of treated water 
inside treatment tank. 

[0057] 

In addition when, there are times when Na. Mgv Ca or 
other metal ion is included in the large scale in natural water , 
they do water treatment making use of this kind of natural 
water, these in polyester chip depositing and permeating, it 
operates as crystallization promoter, transparency of hollow 
molding container which uses this kind of polyester chip 
becomes very bad. 

[0058] 

Therefore, when natural water is used for water treatment, 
Nacontent 0.002 - 1 .0 ppnu Ca content and Mg content 
0.005 - 0.5 ppm and Sicontent putting in rangeof 0.025 - 1.5 
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0.005~0.5ppm Si tM.t^ 0.025-1 .5ppni 0) 

[0059] 

^ 1^ :^ - ^ - <!: 0 7k y S g -C 7k ^ St «tt S 
L.7k;5feXfS-.^J^t?)o 

a ^ 0) z i: 4- A< b 7k ^73^ a g s i; 7X a g 1 

[0060] 

ltii**;^ffi^MbLs S!)5^Wic$tJi-ri):^ai: 
iMlS^s '>fflro$t<t*';^^amL^i:A<b. lHl$E 

[0061] 

liS^T'>Ha)|Xji**7>^®flUj:A<b$£Ji 
t^zti}<X'^^o 

mtxtJ^iK 

[0062] 
[Hiil^i] 

[0063] 
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ppm is conducive with ion exchange device etc. 
[0059] 

water separation it treats polyester chip which water treatment 
is done with vibrating sieve^ Simon cutter or other water 
cutting apparatuSjtransports to water wash step. 

obvious thing water which polyester chip is separated is sent 
to the equipment of filter type filtration apparatus s 
centrifuge or other fine removal with moisture treatment 
apparatus , and water washing apparatus canuse for water 
treatment for second time. 

[0060] 

As for drying polyester chip diying of polyester chip which 
usually, is usedcan be used. 

polyester chip is supplied from upper part as method which is 
dried in continuous, gas permeation is done gas permeation 
dryer of hopper type which is usuallyused dry gas from 
bottom. 

To decrease dry gas amount, continuous dryer of rotating disk 
type heating system being chosen while as method which is 
dried in efficient, gas permeation doing dry gas of trace, it can 
dry granular polyester tip/chip which supplies rotating disk 
and heated vapor^ heated medium etc to outside jacket in 
indirect. 

[0061] 

It can use double cone rotating dryer as dryer which is dried 
with batch system, whileor gas permeation doing dry gas of 
trace under vacuum under the vacuum, it can dry. 

Or while gas permeation doing dry gas under atmospheric 
pressure, it is possible todry. 

It does not become inconvenient even with atmospheric air as 
dry gas. dry nitrogen > dry air is desirable from point which 
prevents molecular weight decrease with hydrolysis and 
thermooxidative decomposition of polyester. 

[0062] 

[Working Example(s)] 

Below this invention is explained concretely with Working 
Example , but this invention is not something which is limited 
in these Working Example. 

Furthermore, measurement method of main property value in 
in this specification is explainedbelow. 

[0063] 
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( 1 )7K'jx7.7^;KDtilS!teS(iv) 

l,1.2,2-Th7^7P;UX^>/:7xy-;U(2:3 MM. 
ttYM^mm^P 30 deg C T-a?)§;-««ijgA^b*«) 

[0064] 

-C25 degCT'ii^Lfc. 
[0065] 

(3) 7K' JXXi^;KZ>3itt 3 &W(Dt& 
[0066] 

(4) 7T'i'>ro^S;lS 

JIS-Z8801 36 >•;;vaCD:^i^l$L^^ fflt\, 

1000kg (7)+l■>::'';^^l$l^:^]Mt,^^^ii§Lfc:7 



[0067] 



[0068] 

^QSfiKTJ^aS^KcfCDgftiiPTb^b JIS-Z8801 0) 

looocc miRL. sftEffi^tti? iGi *'^;^7''r;u 

^-T*;i®^. 100degC-e2l$rBmJiL^igT 



[0069] 
(^»] 1) 

ISP ttffiiro GAF ^-^^P^-A^y PE-1P2S(7K'J 
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intrinsic viscosity of (1) polyester (IV ) 

1,1,2 and 2 -tetrachloroethane/phenol it sought from solution 
viscosity with 30 deg C in (2: 3 weight ratio ) mixed solvent. 

[0064] 
(2) density 

With density gradient tube of carbon tetrachloride/n-heptane 
mixed solvent it measured with 25 deg C. 

[0065] 

content of cyclic trimer of (3) polyester 

It melts sample in hexafluoroisopropanol/chloroforni mixed 
solution, it dilutes furthermore including the chloroform. 

polymer after precipitating, is filtered in this including the 
methanol. 

evaporating and drying to solid it did filtrate, made constant 
volume with dimethyl formamide,quantification it did cyclic 
trimer which is formed from ethylene terephthalate unit from 
the liquid chromatography method. 

[0066] 

content measurement of (4) fme 

sample of 1000 kg quantity of fme which passes the sieve 
classification > sieve measured weight is done with 
J1S-Z8801 making use of standard sieve of 36 mesh, and 
content is sought. 

[0067] 

(5) haze (haze% ) 

shank part of hollow molding container (thickness 
approximately 4 mm ) from it cuts off sample,measures with 
Toyo Seisakusho make haze meter. 

[0068] 

powder amount in (6) treated water (ppm ) 

treated water which passes sieve of calling dimension 
850 ;mu m of the JIS-Z8801 from outlet in treated water of 
treatment tank 1000 cc it recovers,with Iwaki Glass supplied 
IGl glass filter after filtering, 2 hours dries with 100 deg C 
and aftercooling, measures weight under room temperature 
and calculates. 

[0069] 

(Working Example 1 ) 

inlet of deionized water which installs underwater particle 
removal apparatus (9) which isa GAFfilter bag PE-1P2S 
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0) i0 tt □ (3) . t- o - tb □ t. J* 

isis^ ,^i^i&S7Kro«A □(7)fc j:i;7T'r>i^ 



^).mm^mt< 0.74 Tvu-vK^u/y^A. 

A< 1.399g/cm3. 3 0.31 
•CfcS PET 5^«v:^^«iS7kSJS 95 deg C 



(3) A^b PET 50kg/B#FB^CDJiJtr'ffia7K 

(4) ^S§fiLfc5na7Kfccfci;7Kj5fe«lS^ffi(ll) 
*^b0j5fe;*7j<^;liggfi(5)$ilSLTSi;7K 

100 B#rBiiiiiiae^0!)PETO77'r:^#fii*$?i 

ISpptn X'hofz, 

±IBroPET5^->:^^ME$£iiL, «^SSt^fiiriS! 
M-lOO ltai^ff$iticj;yt:h;u©^lii^»^i*^ 

^■ttiifS.mi^mt 295 deg C tLfzo 

xni&u^i^^ituzo 



^^R-lZZO^fH^mmW^ COPOPLAST 

LB-oiE mmmx-mismzm 2.5 <s> 

$?l 5 fgO)j&^lcz«E#::^P-L.SSA< 
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(polyester feltv filter precision 1 ;mu m ) of ISPsiipplied, 
goes by way of this equipment (9) (8), starting material chip 
supply port of treatment tank upper part (1), overflow outlet 
which is position of treated water upper limit level of 
treatment tank (2), polyester chip of treatment tank bottom 
and outlet of blend of treated water (3),treated water which is 
discharged from overflow outlet and, treated water which 
goes by way of water separation device (4) of polyester chip 
whichis discharged from outlet of treatment tank bottom, pipe 
which again issent to water treatment tank via filtration 
apparatus (5) where filter material is belt type filter of 30;mu 
m of paper (6), inlet of these fme removal being completed 
treated water (7) and using treatment tank which is shown, in 
Figure 1 of column type of capacity 320 liter whichhas 
adsorption column (10) which acetaldehyde in fine removal 
being completed treated water and glycol etc adsorption is 
done water treatment it did polyethylene terephthalate 
(Below, PET and abbreviation) chip. 

Passing sieve classification step, it acquired polyester chip 
after solid phase polymerization, fme content being 
approximately 180 ppm , intrinsic viscosity 0.74 
deciliter/gram^ density PET chip whereL399 
g/cm<SP>3</SP>s cyclic trimer content are 0.3 1 weight% to 
water treatment tank which is controlled to treated water 
temperature 95 deg C with velocity of 50 kg/hr started 
continual throwing from upper part (1) of treatment tank. 

As from start of throwing 5 hours lapses later, while throwing 
to the water treatment tank of PET chip is continued from 
bottom (3) of water treatment tank PET chip every treated 
water it starts extract with velocity of 50 kg/hr, separates 
treated water with water separation device (4), with water 
washing device (11) does water washing continuously with 
deionized water , Resetting again wash water from treated 
water and water washing device (1 1 ) whichgo by way of 
water separation device (4) to water treatment tank via 
filtration apparatus (5),it started repetitive use. 

fme content ofPETof 100 hour continuous operation later 
was approximately 1 8 ppm. 

reduced pressure drying it did above-mentioned PET chip, 
premolded article of bottle itformed Meiki Co. Ltd. (DB 
69-073-11 95 ) make with M-lOO injection molding machine . 

injection molding temperature made 295 deg C. 

Heating mouth part of this premolded article, next with 
homemade mouth part crystallization equipment of near 
infrared radiation heater system, crystallization it did mouth 
part. 

This premolded article with LB-OlEmolding machine of 
COPOPLAST supplied in vertical method inapproximately 
2.5 timeSs circumferential direction biaxial drawing blowing 
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2000CC (D^^if filtfl^L/c. 



E#;aittt 100 degC lc=i>hn-;uLfc. 

[0070] 

(ttmm 1) 

mmm i tmc pet ^j^^zf^t^mmjiW) 



[0071] 

[|£B^a)^m] 

fToTTK'JXX-T^KD^T'T^^S^ lOOppm J*l 
SP$SS^bjb<S»^'i£i)7K'Jx7>x;uA<itb;K 

fi(7)Miao 
1 

10 
11 
2 
3 



was done next in magnification ofapproxiniately 5 times, 
volume formed container of 2000 cc. 

It controlled drawing temperature in 100 deg C. 

haze of container which it acquires shows transparency which 
issuperior in 0.8%. 

[0070] 

(Comparative Example 1 ) 

As Working Example 1 other than without passing water 
washing process (1 1), treatingsanie PET chip, water treatment 
it did with method which is similar to Working Example 1. 

As for fine content of PET chip which it acquires with 
approximately 150 ppm, as Working Example 1 as for haze of 
container which is acquiredwith same method 9.1% it was 
very bad. 

[0071] 

[Effects of the Invention] 

In supplying polyester chip and treated water to treatment 
tank, with manufacturing method of polyester which polyester 
chip water treatment is done, from treatment tank with the 
treated water said treated water separation doing this 
invention, from polyester chip which isdischarged, doing 
water washing continuously and fme content of polyester 
decreasing to 100 ppm or less depending, polyester where 
transparency and opening crystallization of bottle 
becomesatisfactory is acquired. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

conceptual diagramo of equipment which is used for 
manufacturing method of polyester of the this invention 

[Explanation of Symbols in Drawings] 

1 

starting material chip supply port 
10 

adsorption column 
11 

water washing device 
2 

overflow outlet 
3 

outlet of polyester chip and treated water 
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5 
6 
7 



water cutting apparatus 
5 

fine removal apparatus 
6 

pipe 
7 

treated water inlet 



9 

Drawings 



deionized water inlet 
9 

particle removal apparatus 
[Figure 1] 
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